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THE USE OF CHEMICAL METHODS FOR THE DETERMINA-
TION OF AVAILABLE NUTRIENTS IN LOUISIANA SOILS 
By 
J. FIELDING REED AND M. B. STURGl 
In recent years soil scientists have been devoting much attention. 
to the development and use of chemical methods for estimating the 
available plant nutrients in the oiJ. These comparatively rapid tests 
are. of definite value in determining the nutrient deficiencies of the soil. 
It. is well established that analysis for the total amount of mineral con-
~tituents in the soil or analy is for the water-soluble content indicates 
111 few cases the amount that is readily available for plant use. Various 
extracting solutions have been used, therefore, in attempts to arrive at 
Values which correspond to the amounts of the nutrients available for 
plant use. The procedures vary in different sections of the country 
~nder different soil, climatic, and cropping conditions. Some methods 
involve determination of available phosphorus only (3, 6, 8, 16, 21)°. 
Others concern available potassium (4, 22); still others include several 
nutrients (2, 7, 9, 12, 13, 14, 18). The details of these various meth-
ods, as well as their applicability, are reviewed in other publications and 
need not be gone into here ( l, 17, 20 ) . The tests have not yet been 
standardized and the methods of expressing results are not uniform. 
~.ome express the results directly in pounds per acre or parts per mil-
ton of the constituents in available form in the soil. Others use gen-
era l terms such as "high," " medium," " low," to express the relative 
availability. When such general term are used, they are usually accom-
panied by a broad quantitative interpretation. It is agreed that in order 
fo~ any laboratory method to be of value for estimating nutrient re-
q~irements, the method must be standardized or calibrated to suit the 
~orls and crop within that area. The value from chemical tests should 
rst be interpreted on the ba i of rop yield from field re ults. 
. Field tests are at present the ha is for mo t fertilizer recommenda-
tions. ield experiments, however, are relatively slow and expensive, 
and it has been definitely shown that results from uch tests are not 
generally applicable to other area e en within the same soil series. Be-
ca~sc of the variation in productivity even between closely related 
soi ls, the re ults from a few scattered field tests are often questioned as 
a basis for making blanket recommendation for the soils within a large 
area. It is, of course, possible tote ta great many soils for their nutrient 
content by mean of laboratory methods. If chemical methods can be 
co~related with :field results to gi e an indication of the fertilizer re-
quirement of the soil, they should be of definite as istance in making 
recommendations for a particular farm or field. 
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in Louis1ana comparativeiy litde informat~on ~s avaiJable on the 
range in the fertility of the various soils of the state insofar as their 
content of "available" nutrients is concerned. There is a constant de-
m and from farmers for diagnosis of soil conditions by chemical analysis. 
It has been the purpose of this investigation to determine the "availa-
ble" nutrient level of representative soils from the va rious soil divisions 
of the state and to calibrate the results of the chemical methods with 
. the known fe rtili zer response from field experiments on these soils. 
EXPERIMENT AL 
The soils used in this study were selected to include th ose typical 
of the various soil divisions of Louisiana. They include the series and 
types that are most representative and most extensively farmed. Sam-
ples were taken from areas over the state where definite information 
was available as to history of cropping, treatment, and response. Some 
samples, however, were taken from experimental plots even though they 
were not strictly representative of soil types. 
The difficulty in obtaining a representative sample and the faulty 
technique in routine sampling have been pointed out ( 10). The nec-
essity for accurate sampling was recognized and every precaution take~ 
to insure a uniform sample. The samples were taken either with a soil 
auger or a narrow spade. The sample of the A horizon included all of 
the A below the litter layer. The sample of the B horizon ex tended 
from the A through the B or to a depth of 24 inches from the surface. 
Both the A and B horizons were sampled separately at from 10 to ~O 
locations cat tered at random over the area in question. The entire 
sample of each horizon was air-dr.ied, passed through a 2-mm. sieve, and 
thoroughly mixed and quartered . The soils were analyzed for ava ilable 
constituents an d degree of base sa turation by means .of rather detailed 
laboratory methods. They were then tested for certain nutrients bYi 
means of the Morgan method ( 13) and by means of the LaMotte Soi 
Testing Kits. 
Information as to field response of these soils to fertili zers was 
ariously obtained. n the substat ions of the Louisiana •x periment 
Station and on the cooperative fe rtili zer tests with fa rmers, sa mpl ed 
were taken from the un fert ilized, or check , plots adjoining fert ili ze 
plot . Other ample were taken from var iou farms, selected with th.c 
a sistan e of the county agents in some cases and members of the Soil 
Con ervacion er ice in others, on which record of yields and trea~­
men ts were avai lable. Samples were also t aken from virgi n areas 111 
order to determine the inherent nutrient level of the soi l. 
LADORA TOR y M THOO 
The pH of the soi l was determined by mea ns of the glas electrode. 
Ten grams of oil were allowed to stand overnight with 50 milliliters 
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of distilled water, the suspension stirred, allowed to stand 10 minutes 
and the reaction determined. 
Total nitrogen was determined by the Gunning-Hibbard method 
modified to use boric acid for absorption of the ammonia as suggested 
by Meeker and Wagner ( 11) . 
. Exchangeable, or "available," potassium, calcium, and magnesium 
in~olved extraction with a 1: 15 ratio of soil to 0.05N hydrochloric 
acid. In the case of clay loams and clays, the ratio of soil to extractant 
should be widened to 1:25. Duplicate samples of twenty grams of soil 
Were agitated for one hour with 3 00 milliliters of 0. 0 5N hydrochlorjc 
acid. The suspensions were filtered and calcium and magnesium were 
determined directly by the usual gravimetric methods using 100 millili-
ter aliquots. 
The iron and alumnium were removed first, calicum was pre-
cipitated as the oxalate, and magnesium precipitated in the filtrate as 
the ammonium phosphate. The calcium and magnesium precipitates 
Were ignited and weighed as the oxide and pyrophosphate, respectively 
(24). A second 100 milliliter aliquot was used for potassium. The 
solution was evaporated to dryness on the steam bath, taken up with 
a few drops of acetic acid and a few milliliters of water, filtered, and 
Washed. The filtrate was concentrated to 5 ml., cooled, and 10 ml. of 
sodium cobaltinitrite (5) added. Ten milliliters of 9 5 per cent ethanol 
Were added and the solution allowed to stand at least four hours. The 
P~ecipitate was filtered on previously prepared Gooch crucibles, washed 
":'1th 70 per cent ethanol, dried at 100°C., and weighed. Standard potas-
sium solutions were carried through the same procedure and precipi-
tated with the unknown each time in order to determine the gravi-
metric factor. This factor as determined was approximately 6.3. 
"Available" phosphorus determination involved an extraction with 
hydrochloric acid .in the ratio of 1: l 00 soil to 0.0 5N hydrochloric acid. 
One gram of soil was agitated for one hour with 100 ml. of 0.05N hy-
d~ochloric acid and the suspension filtered. Phosphorus was determined 
directly in the extract (the aliquot being used depending on the amount 
of pho phorus expected) by the Truog modification of the colorimetric 
method of Deni ges ( 21 ) . 
For exchangeable hydrogen, ten grams of soil were agitated for 
one hour with 125 milliliters of 0.2 barium acetate of pH 8.3. The 
suspension wa :filtered on a Gooch crucible and leached with another 
1 ~5 milliliters of 0.2N barium acetate. In preparing the barium acetate 
so Ution, the pH was adjusted to 8.3 by means of O.lN barium hy-
droxide. After leach· ng with barium acetate, the exchangeable hy-
~ro?cn in a 12 5 milliliter aliquot of the leachate was titrated with O. lN 
ar1um hydroxide, u ing ere ol red as an indicator. As a color standard 
for the end point, 125 milliliters of the original barium acetate solution 
containing the ame amount of indicator were u ed. In the procedure 
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for the determination of exchangeable hydrogen on soils that filter 
slowly, it is necessary to use precautions to prevent the contamination 
of the barium acetate with carbon dioxide. This contamination can be 
largely avoided by the use of an air-d ry sample, by .fi ltering with a low 
suction, and by reducing the size of the sample to 5 grams and the 
volume of the barium acetate to 12 5 milliliters. 
In order to determine the total exchange capacity, the soil on the 
Gooch crucible was washed free of excess barium acetate with 80 per 
cent ethanol. The soil was then transferred to a 25 0-milliliter Erlen-
meyer flask, agitated for one hour with 150 milliliters of 0.05N hy-
drochloric acid, and filtered. A 7 .f -milliliter aliquot was taken and the 
barium precipitated as the sulfate. From the weight of the barium sul-
fate, the total exchange capacity was computed. 
The degree of base satu ration was arrived at by means of the fol-
lowing equation: 
% base saturation = total exchange - exchan geable H + x 100 
total exchange 
DISCUSSION OF METHODS 
While all of the essential nutrient elements must be present and 
available for normal plant development, only five or six are likely to 
become limiting factors in Louisiana. Those coming under this study 
are nitrogen, phosphorus, pot<lssium, calciu m, and magnesium. The re-
action of the soil must also be considered and because of the phsyiolo-
gical significance of active acidi ty, a determination of pH is one of the 
most important tests made on soi ls. Exchangeable hydrogen, total ex-
change capacity, an d degree of ba e saturation extend the interpretation 
of pH and active calcium in furnishing information on which to base 
recommendations for liming a oil. 
The method u ed in this laboratory for the determination of the 
avai lable nutrients and degree of base of saturation has involved the 
use of 0.0) hydrochloric acid for "available" P, K, Ca, and Mg and 
the use of 0.2N barium acetate for exchangeable hydrogen, total ex-
change capacity, and degree of base saturation. 
In working with the di lute acid extractio n, te ts were conducted 
on a number of different soi .ls usin ,g different ratios of soil to o.o5:N 
hydrochloric acid and varying the time of conta.ct in extracting with 
the e different ratio . The re ul ts indicated that the be t procedure in-
olved a 1:15 to 1:25 ratio of oil to 0.05N hydro hloric acid and a 
contact time of one hou r. In the ca e of phosphorus, it was found that 
varying the time of extraction did not have nearly so much effect ad 
varying the ratio of oa to extractant. In all of the ample reporte 
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here, phosphorus was determined by using a number of different ex-
traction ratios. The conclusion was reached that the ratio that best 
represented available phosphorus was I: l 00 soil to 0.0 5N hydrochloric 
acid. In all cases, phosphorus was determined directly in the extract. 
It was found that, with the soils tested, evaporation to dryness with 
magnesium nitrate and removal of the iron and silicon were unneces-
sary. 
. Potassium, calcium, and magnesium were all determined by several 
different methods. The above described procedures were adopted in 
preference to some of the volumetric and colorimetric methods as being 
the most accurate and the simplest to carry out in routine laboratory 
work. 
Many different methods have been proposed for the determination 
of exchangeable hydrogen and total exchange capacity. The possibilities 
of ~hese methods are discussed elst;where ( 15, 23) . For this study, 
barium acetate at pH 8.3 was selected. After trying different concen-
trations and pH levels, it was found that a concentration of 0.2N was 
sufficient in all cases and gave more consistent results than higher con-
c~ntrations. The pH was adjusted to pH 8.3 with barium hydroxide 
, since it is recognized that all exchangeable hydrogen is not removed 
a.t pH 7.0. The figure 8.3 was selected ·as representing the highest value 
h.kely to be obtained under soil conditions in the presence of free cal· 
cium carbonate. 
In addition to analyses by the above described methods, the soils 
Were tested for "a ailable" pho phorus, pota sium, calcium, magnesium, 
and nitrate nitrogen by means of the Universal Soil Testing System 
developed by Morgan ( 13). Determinations of pH and available phos-
P~orus, potassium, and calcium were also made with the soil testing 
kits sold by the LaMotte Chemical orporation. It was evident that the 
values given as "high" and "low" by either of these methods could not 
be considered as such for Louisiana soil . In order that these kits be 
adapted for use on the e soils, an attempt was made to arrive at new 
value for " high" and " low" by omparing " quick te t" re ults with 
those from the more detailed laboratory method and with known field 
response. 
R · SULT 
I ~or convenience, the oils used in thi study are arranged and tabu-
~ted in groups according to the various soil divi ion of Louisiana. Prac-
tically every soil series and type of an agricultural importance in the 
State is represented. Re ult are gi en of analy es by the LaMotte Kit 
11lethods, the Morgan method, and the more detailed laboratory 
:~thods. The s~il division .a~e listed and discussed in an approximate 
r er of decreasmg product1v1ty. 
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Red River Bott01n Soils 
These soils, together with those of the Mississippi River Bottom, 
are considered the most productive in the state. Field tests with cotton, 
corn, and sugar cane indicate definite reponse to nitrogen and occasion-
ally a response on the older and more sandy soils to phosphorus or potas-
sium when nitrogen is added. Alfalfa and the clovers grow well and 
do not show a need for lime. The pH level is usually above 7.0 and the 
soils often contain free calcium carbonate. In the case of the particular 
soils studied, the values from field results and laboratory tests are given 
for comparison in Table 1. The soils of the Miller series were all ex-
ceptionally higher in phosphorus, potassium, and calcium. Considering 
the high level of these nutrients and the proportionately lower content 
of total nitrogen, response to nitrogen alone could be expected, and 
such is the case in field tests. The Yahola very fine sandy loam was not 
high in potassium. Definite response to nitrogen was obtained as well 
as some response to potassium when nitrogen was added. The Bastrop 
clay is an older and a second bottom, or terrace, soil of the Red River. 
Its nutrient level is lower than that of the other Red River bottom soils 
and it is less productive. Some response from potassium would be ex-
pected from the laboratory tests. The soi l had only been cultivated for 
two years, and no fertilizers had been applied. 
The Teller soils occur on low ridges or terraces along the Red 
River or its distributaries. These soils have developed from the older 
sandy alluvial deposits and have reached a more mature state of profile 
development than the associated Yahola and Miller soi ls. These soils 
are acid and in addition to being low in nitrogen are low in available 
phosphorus and potassium. The Teller very fi ne sandy loam (Table ~) 
was found to be especially low in potassium and calcium. On this soi.I, 
cotton showed a marked response when ferti lized with an 8-8-12 ferti-
lizer at the rate of 400 pounds per acre. 
Mississippi River Bottom oils 
The soils of the Mississippi River bottom, on the whole, are in-
herently omewhat higher in nutrients than tho e of the Red River 
bottom and cover a much greater area. The major part of the total 
acreage in the state, however, is poorly drained or subject to overflow· 
For thi rea on, the average productivity of the soi ls of the Red River 
bottom i higher than that of the soi ls of the Mis issippi River botto!Yl· 
rom the data on analy es of the Sharkey soils (Table 2) an extremclY 
high nutrient level is evident. Nitrogen is proportionately low. Field 
tests with cotton, ugar cane, and corn on these soils show responses 
only to nitrogen. The Yazoo oils arc older and more sandy. They ar . ..: 
not a extensive as the Sharkey soils, but a higher percentage of them ts 
farmed because of their better drainage. When these soils have been 
cropped for a number of consecutive years, they show response to phosf 
phorus and potassium when nitrogen is added. The chemical tests 0 
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TABLE I. AVAILABLE NuTRlE' Ts IN RED RIVER BOTTOM SOILS 
Exch. 
LaMotte Kits Morgan Method 0.05N HCI Method cap. Deg. Field 
p .p.m. p.p.m . p.p.m. Total rn.e. Of response of 
Location: N per Sat. cotton to 
No. Soll type Parish p K Ca p K Ca Mg p K Ca Mg % pH 100 g. 3 fertl11zer 
61 Miller v.f.s.I. 150 150 1000 25 75 1500 25 250 240 4500 320 .047 7.6 10.1 100 N only 
B horizon Rapides ·--·-----·--- 200 105 2000 25 50 2000 125 200 260 13000 360 .025 7.9 13.3 100 
224 Miller f.s.I. 150 200 1000 25 100 1000 25 200 230 1165 306 .043 7.0 8.3 90 N only 
B horizon Caddo.·---·-------- 150 120 1000 25 50 500 50 70 133 815 190 .022 7.1 5.5 96 
297 MiUer f.s.I. 315 100 4000 50 75 2000 VH 400 216 5820 434 .048 7.9 8.6 96 N only 
B horizon Caddo ......•.. ______ 300 90 4000 50 50 2000 VH 280 133 9900 1078 .040 7.9 8.3 94 
225 Miller clay 150 150 2000 25 50 2000 125 250 190 8.600 520 .103 8.1 15 .8 100 No rep. 
B horizon Caddo .... ---··-·-·--· 150 120 2000 25 50 2000 VH 100 125 4700 240 .090 7.9 26.7 100 
238 Yahola v.£ . .I. 75 90 1000 25 50 500 25 100 110 1170 232 .045 6.9 9.3 91 N rnd K 
B horizon Red River---··-······ 85 75 1000 50 50 1500 25 80 47 13 80 327 .032 7.1 11.9 93 
168 Bastrop clay 50 80 4000 50 50 2000 VH 40 90 9000 450 .120 7.4 31.8 98 No ferc. 
B horizon Webster ... ·---'·--·---- 50 110 4000 25 50 2000 VH 30 125 7000 1100 .077 8.0 32 .0 100 used 
15 Teller v.f.s.l. 37 75 500 25 50 500 25 42 66 575 72 .045 5.9 4.9 48 400 lbs., 
B horizon St. Landry __________ 50 120 200 50 75 500 25 63 116 820 320 .023 6.4 12.8 89 8-8-12 
these soils indicate rhat such wou ld be expected. In the Yazoo soils re-
ported on in Table 2, where the field results showed response to nitrogen 
and potassium, no phosphoru was applied. The laboratory tests indicate 
that the e soils are more deficient in phosphorus than is commonly 
recognized. 
The Portland soils are formed of mixed deposits of the Mississippi, 
Red, Arkansas, and Ouachita Rivers. The more typical Portland soils 
have developed from older alluvial deposits of the Red and Arkansas 
Rivers. The soils, however, are closely associated with the Sharkey and 
Ochlockonee series which have developed from recent deposits of the 
Mississippi and Ouachita Rivers. They do not have the high nutrient 
level of the Sharkey soils and are often quite acid . In two of the Port-
land soils listed the nutrient content is barely sufficient. No fertilizer 
response was obtained in a rotation involving legumes which were 
turned under. The Portland very fine sandy loam from Morehouse 
parish was comparatively low in nitrogen, phosphorus, and potassium, 
and cotton responded well to 400 pounds per acre of an 8-8-12 ferti-
lizer. 
Mississippi Bluff and Terrace Soils 
The soils of this division are variously referred to as «ridge" soils, 
" econd bottom" oils, "bench land" soil , "bluff" soils, etc., and include 
the older alluvial soils of the Mi issippi River terrace and the soil of 
loessial origin on the bluffs ea t of the Mississippi River. In Table 3 are 
listed the analyses and field test result for the e soils. Mo t of the bluff 
a11d terrace oil~ how a definite re pon e to nitrogen. This would be ex-
pected from the analyses. Some of these soils are distinctly acid. On 
the e, applications of lime have been neces ary for proper growth of 
cover crops. 
The soil of the Lintonia serie are as a rule the most productive 
among the terrace so=Js. The livicr soils arc dosely related to the Lio-
tonia oils, but are not as well drained. The variation in available nu-
trient and in field re pon c i evident in both of the e serie , even with-
in a series and type. The difficulty of making a general recommendation 
from a few field tests is well illu tratcd in thi group. One oil maY 
how respon e to nitrogen only, another to ohosohorus only, and still 
anoth r to alt three nutrients. The re ult of the laboratory te ts show 
that such differences would be expected. The Denham soils are devel-
oped on older terraces such as tho e of Livingston and Morehouse 
parishc . They are not as productive as the Lintonia or Olivier soils. 
The analysis of the Denham ilt loam in its virgin condition shows its 
lower nutrient content. 
The rcnada and Memphis oil ar of loe sial origin and are found 
lar~el in a t and Wet Feliciana parishes. The re ponse on these oils 
ha been greate t to pho phorus, next to nitrogen, and least to potas-
ium. 
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Soil type P.artsh 
harkey c.I. 
B horizon E. Baton Rouge .. 
p 
:.aMotte Kits 
p .p .m . 
K ca 
- 0 17 5 2000 
: oo 200 2000 
harkey c.l. 
B horizon 
150 200 2000 
W. Carroll.. __ .....•. l 50 225 2000 
harkey si.I. 
B horizon Teosa ········-·---
150 175 2000 
l 0 140 2000 
Morgan Method 
p .p .m. 
p K Ca Mg 
50 150 2000 125 
50 150 2000 125 
50 100 1500 
50 75 2000 
50 100 1500 









50 250 25 
50 250 25 B horizon Morehouse ..•...• - . 
19 Yazoo i.I. 
B horiz n Morehou c ...• _ 
19 3 Portland i.I. 
B horizon Ouachtta .......... -
18 Portland v.f.s.I. 
B horizon Ouachita .... - ......... _ 
:5 6 5 200 25 50 250 50 
6 ~ 65 200 37 50 250 50 
)7 110 200 25 





ll _ 90 200 37 50 500 25 
lOO 100 1000 37 50 1000 50 
28 Portland v.f.s.I. _; - 60 200 25 50 . 250 25 
B horizon Morehouse .. ·-···--·-·· "0 62 200 25 50 250 25 
• Pnospnorus was not lncluded in tertlllzer tests In the field. 
O.OSN HCI Method 
p.p.m. 




330 460 4600 420 . 108 7.4 
250 300 5020 630 .119 7.6 
100 309 4170 480 
180 225 2630 405 
350 210 1750 300 







84 580 270 .044 







17 83 850 410 .040 5.7 
50 103 870 470 .032 6.5 
35 150 
50 117 
640 340 .082 4.9 
880 410 .051 4.9 
52 135 910 63 .098 6.4 
47 108 1460 140 .092 5.9 
26 79 529 99 .034 6.1 






































N and K* 





49 ·No resp. 
56 
4.3 59 400 lbs., 
6.4 44 8-S-12 
~o. Soll type 
29 3 Memphi si. I. 
B horizon 
176 Lintonja i. I. 
B horizon 
0 Linronia i. I. 
B horizon 
2 Linton.ia i. I. 
B horizon 
206 Lintonia i. I. 
B horizon 
210 Lin tonia si. I. 
B horizon 
2 Lintorua si. I. 
B horizon 
73 Grenada si. I. 
B horizon 
202 Olivier si. I. 
B horizon 
98 O livier si. I. 
B horizon 
178 Olivier si. I. 
B horizon 
74 Olivier si. I. 
B horizon 
1 9 Olivier si. I. 
B horizon 
200 Denham si. l. 
l!. bo~iz.on 




p.p. m . 
K ca 
1- 50 200 
. Feliciana ---··--·· 25 50 500 
- 5 110 200 
Lafayette _ ... ··--···· 12 65 500 
L 140 200 
t. Landry .....•. _.. r 130 500 
0 90 1000 
t. Landry -··- _ :::; 90 1000 
3 100 500 
W. Carroll _______ 50 130 500 
3 125 500 
Avoyelles .. -.-·-···- 11 110 1000 
_5 70 500 
E. Baton R ouge-... 37 85 1000 
L 85 500 
E. Feliciana . _______ l 100 500 
3- 100 500 
. Carrol l______ 0 50 200 
25 80 500 
E. Ba ton Rou e ·-· 50 1000 
1- 60 200 
Lafayette________ 12 5 500 
50 140 500 
t. Landry _____ 75 150 500 
12 130 500 
t. Landry ______ 1 2 70 200 
1 2 5 0 500 
Morgan Method 
p.p.m . 






































































50 100 500 125 
12 50 250 25 
5 50 250 25 
12 50 250 12 
Mo~eh.ou'lC -··-··- l'" '>0 100 \l ')0 l')O 11 
0.05N HCI Method 
p.p.m. 
P K Ca Mg 
11 85 300 215 
8 94 430 340 
11 140 560 180 
10 62 700 300 
10 120 500 170 
10 143 950 280 
22 120 1200 200 
15 144 1050 300 
40 134 1030 510 
35 140 670 420 
35 180 1170 570 
30 225 1450 380 
14 84 760 74 
30 122 1300 140 
3 90 360 155 







14 46 1080 
8 100 452 250 
7 90 1020 520 
70 160 1000 
75 170 1105 
5 130 1100 400 
150 600 355 
































































































































o fen. used, 
poor growth 




No fort. used 
600 lbs., 5-8- 8 
600 lbs., 5-12 -6 
600 lbs., 6-8 -6 
600 lbs. , 6-4 -6 
No fort. used 
poor g rowth 
600 lbs., 7-0-0 
P onl y 
Virgin so:! 
Coastal Plain Stream Bottom and Terrace Soils 
These soils occur as alluvial deposits along the smaller streams in 
the Coastal Plains. The Ochlockonee soi ls are the most extensive first 
bottom soi l of this group and are productive where properly drained. 
The Kalmia soils are probably the most important soils developed on 
the terraces of the Coastal Plain streams. The terrace soils are better 
~rained than tho e of the first bottoms, and though they are not as high 
tn mineral nutrients, a much greater proportion of them is cultivated. 
In Table 4 are given the analytical data on four Ochlockonee and two 
~almia soils. A wide variation in available nutrients within the series 
18 evident in these soils. The response to fertijization was variable also 
and in general agreed with indications from chemical tests. There is an 
apparent discrepancy in the case of the Ochlockonee very fine sandy 
l~am from Grant parish. Most profitable results were from the applica-
tion of 400 pounds of 0-10-25, and the analyses indicated a total nitro-
gen content of only .0 5 6 per cent. This land, however, had been in pas-
ture for the preceding three years, which might explain the lack of 
response to nitrogen. The Ochlockonee very fine sandy loam from 
fi
Ouachita parish was sampled in the virgin condition. In an adjoining 
~Id response was found from nitrogen and from potash. Additions of 
l•trogen were not found necessary where a rotation system involving 
egt• mes wa followed. The chemical te ts show a comparatively high 
co~i:c"l t of available phosph rus and no response was found from appli-
c1 :•ons of th's element. 
Coastal Prairie Soils 
A large part of southwe tern Louisiana lie in what is known as 
the Gulf Coa ta! Prairie. The soils in this ection are for the most part 
planted in r.ice, though cotton is also an important crop. The available 
tutrients and field re ponse to fertilizers of these soils are indicated in 
able 5. The chemical tests indicate that there should be a definite 
r~sponse to phosphorus fertilization and respon e to nitrogen and potas-
St~m in some cases. Such is the ca e with cotton, but fertilizer te ts 
\Vith rice have not been exten ively conducted. Since rice is grown 
hder peculiar conditions and comparati ely little data are available, 
~h chemical re ult are comoar d with re ponse of cotton to fertilizer . 
. c Crowley soi l occupy about 60 per cent of this area, and Crowley 
sotls from five location have been tudied. The Lake Charles, Iberia, 
an.cl Harris serie are inherently higher in nutrients than the Crowley 
soi~s, but arc not as well drained. The Calcasieu, or Katy, and Acadia 
seres occur as terrace along the present or e tinct streams of the Coas-
ta Prairie and widen out into exten i e areas where conditions for 
t~rrace formation were favorable. These soils are not extensively cul-
t ivated but for the most part are covered by native forest or grass 
growth. Chemical tests show that the are comparati ely low in avail-
able nutrient . Where they are cultivated, they are less productive and 
ll'lust be fertilized w.ith nitrogen, pho phorus and pota ium. 
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TABLE 4. AVAILABLE CoASTAL PRAIRIE SOILS 
Location : 
0 . Soll type Par!M 
106 Harris si.c. 
B horizon ameron_··········-·· 
17 Iberia i.c.I. 
B horizon Iberia ·-··--·····-····-·· 
20 Lake Charles c.I. 
B horizon Jeff. Davis ·······--
23 Crowl~y si.c.I. 
B horizon Acadia_··-···-··--
26 Crowley i.c.I. 
B horizon Acadia .. ·--·--····-··· 
109 Crowley si.I. 
B horizon Vermilion .. _______ _ 
77 Crowley v.f.s.L 
B horizon Jeff. Davis_ ......... _ 
222 Crowley v.f.s.l. 
B horizon Evangeline ______ _ 




p .p .m. 
O.O:>N HCI Melhod 
p.p.m. 




25 75 2000 
15 50 1000 
25 80 2000 
12 95 4000 
35 162 1000 




375 I 00 
12 50 2000 50 
5 50 2000 100 
12 75 500 
5 50 1000 
12 
50 
30 100 1610 600 .111 
25 60 930 800 .019 
20 170 3200 400 
180 8500 810 
24 240 1400 500 












25 60 500 12 75 250 12 12 100 820 290 .201 6.0 
12 80 500 5 50 250 12 6 82 520 325 .110 5.8 
7 60 1000 12 50 375 25 4 60 1200 630 .080 7.1 
5 60 500 5 50 250 12 4 75 640 515 .081 6.1 
12 60 1000 
12 65 2000 
12 50 500 
5 100 1000 
12 75 500 
5 65 500 
15 50 200 
5 50 250 12 
12 50 1500 50 
50 50 500 50 
25 75 2000 VH 
5 50 1000 25 
5 50 1000 12 
14 75 990 235 .144 





62 610 500 
70 1200 630 
51 525 190 











B horizon Allen ···---··-- 12 50 500 
5 50 250 25 10 60 350 180 .090 5.0 
5 50 250 37 17 65 850 370 .052 5.5 
I 03 Calcasieu v.f.s.I. 
B horizon Calcasieu ····-··········· 
121 Acadia v.f.s.l. 
B horizon Acadia .... -··········· 
12 60 200 
12 100 200 
5 50 250 12 
5 50 250 12 
17 103 
20 120 
360 224 .056 4.8 
280 23 0 .050 4.7 
5 50 200 12 50 250 12 3 50 355 60 .033 5.4 




































18.9 52 600 lbs. 





























5.6 41 Virgin 
11.7 36 soil 
TABLE 5. A VAILABLE NuTJUENTs IN COASTAL PLAIN STREAM BoTTOM AND TERRACE SOILS 
Exch. 
LaMotte Kits Morgan Method 0.05N HCI Method cap. Deg. Field 
p .p.m. p.p.m. p .p.m. Total m.e. of response of 
Location : N per Sa.t. cotton to 
No. Soll type Pariah p K Ca. p K Ca. Mg p K C& Mg 3 pH 100 g. % tertlltzer 
236 Ochlockonee v.f.s.I. 5 50 200 5 50 250 25 8 38 315 140 .056 5.5 6.8 74 400 lbs., 
B horizon Grant.·--····-·····-···- 5 50 200 5 50 250 12 3 52 240 153 .034 5.5 6.6 47 0-10-25 
208 Ochlockonee v.f .s.I. 50 95 200 12 50 250 12 35 102 360 210 .050 5. l 11.6 37 Virgin 
B horizon Ouachita.·-·--········· 50 65 200 12 50 250 12 40 52 315 128 .026 4.8 10.6 30 soil 
263 OchJockonee v.f.s.l. Virgi n 
B horizon Vernon .············-·· 30 60 500 12 50 500 7 25 109 840 174 .078 4.5 11.4 47 soil 
288 chlockonee i.l. 25 100 500 5 75 375 25 13 108 428 295 .075 5.7 8.9 82 Virgin 
B horizon Bos ier ..... ·-······-···-· 20 80 200 5 70 250 25 13 150 228 185 .038 4.8 9.2 72 soil 
172 K.almia v.f.s.l. 25 80 500 12 75 250 12 12 80 650 175 .066 5.5 9.4 49 600 lbs., 
B horizon W ashingcon ............ 5 50 200 5 50 250 12 4 80 350 180 .034 5.4 9.2 56 7-4-6 
261 Kalmia v.f.s.L 12 50 500 12 50 375 7 15 64 420 180 .038 4.9 6.4 45 Virgin 
B horizon Beauregard ------- -·- 12 60 200 5 50 250 7 15 68 270 153 .028 4.9 9.1 29 soil 
Coastal Plain oils l//ith Well -Drained Subsoils 
The greater part of the cultivated oils in the Coastal Plains in 
north Louisiana belon g in this division. These oils occupy hilly or roll-
ing areas and have red to yellow friable, well-drained subsoils. They 
are, as a rule, much lower in available nutrient than the soils of the 
bottoms and terraces, and most que tions concerning fertilizer usage 
involve these soils. In Table 6 are listed the analytical data for 24 
samples from this group. Ten of these are soils of the Ruston series. A 
wide variation in available nutrients and in fertilizer response is evi- · 
dent within this series. The agreement between field re ponse to fertil-
izer and nutrient deficiencies as indicated by testing methods is good . 
Where field response from 15 0 to 2 00 pounds of mixed material is in-
dicated, this was the largest amount added. Profitable response would 
be expected from larger additions. Seven of the soils in this table are 
of the Kirvin series, while only one is a Greenville soil. The Kirvin soils 
occupy a considerable acreage in the Coastal Plains of north Louisiana. 
Practically all of the soils that were mapped in as Greenville in the old 
soil surveys of Lincoln and Bienville parishes are now classified as 
Kirvin. The actual extent of occurrence of Greenville soil in Louisiana 
is very limited. 
The Kirvin oils are relatively higher in nitrogen and potassium 
than the other oils of this division. The potassium content is very 
variable and ranges from 65 part per million of exchangeable potas-
sium in sample number 142 where a response was obtained from 500 
pounds per acre of 6-10-7, to 190 parts per million of potassium in 
ample number 228, where the ferti lizer test indicated 600 pounds per 
acre of 7-4-0 to be the be t adapted ratio. 
Included in Table 6 are analyses of four samples of Orangeburg 
soils, two Cuthbert soils, and one Norfolk. The Norfolk series is an-
other that occurs to a much le extent than might be supposed from 
the old survey reports. Mo t of the oils mapped as Norfolk in De oto, 
Bienville and Winn parishe arc now classified a Ruston, Bowie, and 
Caddo. The rangeburg soils, particularly the very fine sandy loam, 
are among the more productive of the asta l Plain soil . They are 
found upon hill or ridges, have good natural drainage, and were the 
first oils to be farmed by the earlier ettlers. hemical tests showed :t 
definite difference in nutrient content between oil number 34 and 
number 229, although they were taken within a few hundred yards of 
one another. Field te ts on these oils showed entirely different fertilizer 
requiremen nly nitrogen ga e a definite increase on soil number 
229, which wa comparatively high in pho phorus and potassium; 
re ponse wa obtained from nitrogen, phosphorus and potassium on soil 
number 34 which wa low in all three nutrients. 
Thi di i ion comprises the greater part of the «red hill " land in 
the Coa ta! Plain in Louisiana. Since the e oils are comparatively low 
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~n available nutrients, they represent the soils on which are distributed 
a large portion of the fertilizers sold in the state. The fertilizer response 
differs to a considerable extent among the soils of this division. From 
the data in Table 6, it may be seen that a good indication of the nu-
trient deficiencies in each particular location may be obtained by 
chemical tests. 
Coastal Pla.in Soils with Poorly Drained Subsoils 
The soils of this division have mottled red to gray or yellow plastic 
subsoiJs and are cultivated much Jess extensively than those with well-
drained subsoils. They occupy area~ of gently rolling to rolling topog-
raphy and are for the most part covered with forest. In some areas 
~hich have been cut over, the second growth has been slow in estab-
lishing itself. The Susquehanna soils occur more extensively than any 
other series in the Coastal Plains in Louisiana. Because of the impervious 
character of the subsoil, the relief, and the rather severe erosion, these 
soils are considered less suited for crop production. In Table 7 are pres-
ented data on the analyses of soil of this divi ion. Included are seyen 
samples of Susquehanna soils, four samples of Bowie soi ls, one Montrose, 
and one Natchitoches. Most of these soils were sampled under virgin 
conditions to determine their inherent nutrient level. The analyses of 
these soils show them all to be low in total nitrogen and available phos-
phorus. Most of them are low in a ailable pasta ~ium, but this element 
is apparently not as deficient as nitrogen or phosphorus. Although the 
nutrient level of this entire group of soils is low, it is no lower than 
that of the well-drained Coastal Plain soils. In the four soils where :field 
response to 200 pounds of fertilizer is indicated, this amount represent-
ed the largest addition. Further r!! ponse would be expected from appli-
cations larger than those used. 
O(fs/a/ Plain Fla/u,1ood oils 
Th i1 f this divisi n arc u uall gray r light gray, o ur in 
flat and undu lating area , and have impermeable or poorly-drained sub-
oi ls that are gray, mottled with yellow. They occur extensively in 
Beauregard, A llen, t. Tammany, Livi ng ton and Tangipahoa parishes. 
Smaller area are cattcred over the northern part of the state. The 
&.reatcst part of thi ara i cutover pine land and little of it is in cul -
t ivation. In Tangipahoa and Li ingston parishes strawberries and truck 
crop are grown on the e oils and require heavy fertiliza tion. In Table 
8 are l isted analy es for four ample of Caddo oil, a Hammond silt 
loam, and a Pheba silt loam. The Caddo very fine andy loam i the 
most typical of this group. The Hammond erie closely resembles the 
~addo. The Pheba soils are !es exten i e but are usually more produc-
tive. The analyse show that the oil of thi division are low in nitrogen 
and pota sium and are very deficient in pho phorus. They are al o 
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T BLE 6. Av !LAB LE • - UTRIE T 1 • CoASTAL PLAJ SOILS WITH WELL DRAI Eo SussorLs 
LaMotte Kits :Morgan Method 
p .p.m. p .p.m. 
~o. sou type PKCaPKCaMg 
0.05N HCI Method 
p.p.m. 





2 Greenville .v.f .. I. 
B horizon abinc ___ _ 
4 Kirvin g.f .. I. 
B horizon Lincoln ...• ·-
Kirvin g.f .. I. 
B horizon Lincoln ..... 
63 Kirvin g.f .. I. 
B horizon Lincoln .... ·-·--· 
142 Kirvin g.f.s.l. 
B horizon Wcbsccr .. ----·-
291 Kirvin g.f.sJ. 
B horizon Bienville ... -·--- ___ _ 
290 Kirvin g.f.s.I. 
B horizon Claiborne _____ _ 
34 Orangeburg f.s. 
B horizon Ouachita_ ___ _ 
_29 Orangeburg f.s.l. 
B horizon Ouachita ________ _ 
3 Orangeburg f.s.l. 
B horizon Red River ·----~ 
2) l Orangeburg f.s.\. 
1\ horiz.on Grant·-···- ···-· . 
12 65 500 12 50 250 50 
12 90 500 J 2 50 375 50 
5 55 200 
5 150 500 
5 50 250 25 
5 100 250 12 
17 100 500 12 50 500 50 
5 JOO 500 5 50 1000 50 
17 130 500 
12 150 500 
12 60 500 
5 90 500 
J7 90 500 
12 60 500 
J2 90 500 
12 200 200 
5 75 250 12 





50 375 so 
so 375 25 
s 2SO 2S 
50 250 2S 
5 75 2SO so 
s 150 2SO 2S 
12 80 200 25 7S 2SO 12 
12 110 200 s 75 2SO 12 
37 110 soo 3 75 375 so 
s 95 500 12 so 37S 2S 
8 82 7SO 2S5 .06 1 6.4 
JO 96 430 300 .04J 5.6 
3 73 300 170 .OH 5.6 
l SO 700 460 .040 S.4 
JO 190 480 155 .032 6.4 
s 170 6SO 22S .044 S.5 
14 158 60S 260 .026 6.5 
3 J60 810 300 .040 S.9 
6S 330 185 .027 6 .7 
7S 400 240 .025 5.8 
J5 137 45S 174 .061 6. 1 
10 165 45S 330 .054 5.6 
10 132 840 74 .074 6.5 
12 382 350 314 .04S 5.4 
s 60 195 .0 16 
3 125 470 .02S 
30 160 700 150 .038 





12 50 100 12 so 2SO 12 16 70 73 38 .017 5.8 
5 90 200 25 50 2SO so 10 130 310 79 .018 5.2 
5_ 60 200 12 50 250 25 8 75 46S 105 .029 6.0 


















S.7 75 Virgin 



































45 600 lbs., 
64 5-4-8 
64 N only 
70 
60 200 lbs., 
68 6-12-6 
S.5 60 400 lbs., 
8.6 48 6-8-6 
170 Ruswn v .f.s.I. 
B horizon . Webster _____ _ 
240 Ruston y.f.s.1. 
B hotizoQ. fa'ebster ______ _ 
140 Ruston v.f.s . . 
B horizon .:Webster __ _ 
59 Ruston 1.f:s. 
B horizon 
20 Rusto~ .J.f.s. 
B horizon 
27 Ru roil £.s.l. 
B horiZOJl 
I J 6 Ruston v.f.s. 
B horizon 
174 Ruston v.f .. I. 
Claiborne ______ _ 
Claiborne ____ _ 
Unioo _. ________ _ 
Lin · oln _________ _ 
B hor~Zo!1 Wa hjnsr.on ____ _ _ 
57 Ruston f .s.I. 
B horizon Beauregard ·---·---· 
26~ Ru oon v.f .. I. 
B horizon Beauregard _________ _ 
2 uthbe~t f.s.1. 
B .. horlzon Red River _____ _ 
1 J Cuthbert g.f.s.I. 
B horizon DeSoto ______ _ 
166 Norfolk f.s. 
B horizon 
'v . . Lincofo _______ _ 
17 80 500 5 75 250 25 6 90 550 220 .035 6.3 
12 65 500 5 50 250 12 5 80 500 '210 .030 5.3 
5 60 200 5 75 250 12 
5 60 200 5 50 250 12 
8 71 435 144 .033 5.3 
5 100 420 235 .035 5.1 
5 90 500 5 50 250 25 5 80 495 490 .034 5.8 









50 200 5 
55 500 12 
50 100 .12 
50 100 5 
55 100 12 
0 200 12 
50 200 5 
60 200 5 
50 250 12 
50 250 25 
50 250 12 
50 250 25 
50 250 25 
50 375 50 
50 250 25 
50 250 25 
12 90 500 
5 90 200 
5 75 250 12 
12 , .50 .2,50 25 
17 60 200 5 50 250 12 
17 50 200 5 50 250 50 
7 80 200 
7 90 200 
12 ?0 250 7 
5 50 250 7 
25 55 200 25 50 250 12 
5 60 200 12 50 250 50 
" " . 
13 50 390 200 .016 6.5 
4 59 740 360 .019 5.0 
10 70 69 . 4;> .015 6.2 
11 81 102 " 53 .013 6.0 
9 90 133 45 .016 6.5 
8 115 306 131 .025 5.5 
6 80 310 370 .025 6.9 
3 90 300 400 .024 5.!i' 
LO 85 700 180 .069 5.6 
90 330 185 .026 5.7 
16 75 365 155 .024 5.9 
4 112 320 130 .026 4.8 
12 106 '.405 102 .032 5.2 
10 150 255 157 .020 5.0 
17 88 104 29 .019 6.4 . 
1 93 181 ioo .0;10 5.-1 
l2 . 65 200 12 50 250 25 n 66 ~l;n 50 · .023 6.2 
12 60 200 
12 .. 50 , 200 
12 50 200 
12 50 375 50 10 90 224 48 .028 5.4 
5 50 250 25 
5 50 250 50 
5 15 1,8,0 no .016 6.o 
6 37 240 105 .011 6.1 
5.9 66 150 lbs., 
7.7 35 4-8-4 
5.8 66 800 lbs., 
10.3 42 6-8 - 8 
4.8 62 Virgin 





















68 600 lbs., 
60 5-4-6 
57 200 lbs., 
73 6-8-4 
61 200 lbs., 
63 4-8-4 
55 200 lbs., 
47 6 - 8-4 
47 600 lbs., 



















TABLE 7. AVAILABLE NuTRLE TS I CoASTAL PLAINS SOLLS WITH POORLY DRAIN ED SUBSOILS 
Exeh. 
LaMotte Kits Morgan Method 0.0:5N HCI Method cap. Deg. Field 
p. p.m. p.p .m. p.p.m. Total m.e. of resp0nse of 
Location: N per Sat. cotton to 
o. Soll type Parish p K Ca p K Ca Mg p K Ca Mg "' .  pH 100 g. % fertilizer 
25 Bowie f .s.I. l2 80 100 5 50 250 25 12 110 130 60 .038 6.0 3.9 52 200 lbs., 
B horiz.on Bienville _______ 5 75 100 12 75 375 50 7 140 160 40 .020 5.3 5.7 55 4-8-4 
7 Bowie f.s.l. 17 60 100 12 50 250 12 13 110 121 37 .027 5.8 2.8 49 200 lbs., 
B horiz.on Red River _____ 5 60 100 12 50 250 50 8 130 177 102 .0 19 5.0 7.2 40 4-8-4 
223 Bowie v.f.s.I. 12 80 200 12 50 250 25 10 62 236 53 .023 5.9 3.3 58 600 lbs., 
B horizon DeSoto __________ 5 55 200 5 50 250 25 3 38 310 93 .020 5.2 5.2 50 7-4-4 
144 Bowie f.s.I. 12 80 200 5 50 250 12 7 80 350 120 .057 5.8 6.5 54 Virgin 
B horiz.on DeSoto __ _______ 5 85 200 5 50 250 12 8 90 250 90 .03 0 5.5 7.6 25 soil 
164 Susquehanna si.l. 12 110 1000 5 50 375 25 4 107 1340 280 .077 5.4 15.1 47 Virgi:n 
B horiz.on Jackson _ _ ___ 5 120 500 5 50 250 12 3 170 725 200 .045 4.8 18.0 17 soil 
219 usquehanna f.sJ. 5 50 500 5 50 375 25 8 50 510 300 .043 6.9 6.5 85 Virgin 
B horiz.on Caldwell 5 100 200 5 75 250 12 6 90 310 205 .030 5.8 11.6 31 soil 
220 Susquehanna f.s.l. 5 50 200 5 50 250 25 7 40 320 180 .039 6.1 5.2 50 Virgin 
B horiz.on Winn.. ______ 5 75 200 5 75 250 12 6 80 280 150 .030 5.7 12.7 21 soil 
221 Susquehanna f.s.l. 5 50 200 5 50 250 25 5 55 410 210 .037 6.2 6.6 52 Virgin 
\\horizon Rapides ________ 5 50 200 5 50 250 12 5 60 HO 190 .02~ 6.0 12.l 49 soil 
138 Susquehanna v.£.s.I. 5 55 500 5 75 500 25 J 80 7JO 60 .OJ7 7 . J 5.1 72 200 lbs., 
B horizon W:ebster ---- -- 5 120 200 5 125 250 12 3 I I 0 175 48 .040 5.2 18.2 19 4-8-4, limed 
264 Susquehanna l.f.s.I. 10 70 200 5 50 - 250 7 10 103 505 "218 .029 4.9 8.3 46 Virgin 
B horizon ernon . _______ 10 80 200 5 50 250 7 12 122 270 177 .021 4.9 14.7 28 soil 
286 Susquehanna v.f.s.I. 5 50 200 12 50 250 50 9 47 280 235 .044 5.6 3.9 79 Virgin 
B horizon Sabine ________ 7 80 200 5 75 250 25 7 113 260 109 .067 5.3 24.2 58 soil 
285 Susquehanna f .s.I. 20 80 500 5 50 250 50 16 99 430 209 .043 5.7 4.4 81 Virgin 
B horizon Natchitoch -------- 7 100 200 5 50 250 25 12 147 330 230 .032 5.2 12.7 64 soil 
284 Natchitoche cl. 15 50 1000 5 50 2000 25 12 108 2100 109 .070 5.5 18.3 85 Virgin 
B horizon Natchitoches ·----- 30 105 1000 5 75 2000 50 17 232 3200 327 .050 5.5 29.7 77 soil 
292 Montrose v.f.s.I. - 17 55 1000 5 75 2000 50 8 82 2510 345 .099 6.5 12.9 96 Virgin 
B horizon La allc ___________________ 20 105 1000 12 100 2000 50 12 137 2860 240 .046 6.0 15.8 91 soil 
TABL VAlLABLE N uTRI T I COASTAL PLAI FLAT OOD So1LS WITH POORLY DRAINED SUBSOILS 
Exch. 
LaMotte Kits Morgan Method 0 .05N HCI Method cap. D eg. Field 
p.p.m. p.p.m. p.p.m. Total m.e. ot response of 
Location : N per Sat. cotton to 
No. SOii type Pariah p K Ca p K Ca Mg p K Ca Mg .. pH 100 g. % fertUlzer 
2 Pheba i.I. 12 70 200 I2 50 250 25 IO 110 298 84 .075 5.5 8.0 74 200 lb ., 
B horizon T:in ip:ihoa _____ JO 100 100 12 50 250 12 8 130 147 108 .03 5 5.3 8.2 71 6-10-7 
294 C:addo f .s.I. 5 60 200 5 50 250 12 2 80 360 205 .040 5.6 1200 lbs., * 4- 12-4· 
B horizon Tan ipahoa ____ -_-:_ 5 so- i-ifo 5 50 25"0 12 z 70 r:rn 153 .023 5.7 (straw berries) 
259 Caddo v.f.sJ. 17 50 500 12 50 250 7 IO 103 510 108 .050 5.1 6.4 27 Virgin soil 
B horizon Beauregard _______ 7 50 200 12 50 250 7 8 101 210 114 .025 4.7 7.3 22 
289 Catido v.f.s.I. 12 80 200 5 50 375 50 9 103 650 320 .076 5.0 7.7 8 1 irgin soil 
B horizon We'bsrer ________ 12 80 200 5 50 375 25 11 125 510 157 .048 4.8 9.0 72 
184 Caddo v .f.s.I. 12 50 100 5 50 2 50 12 2 90 135 105 .031 4.8 5.5 29 600 lbs., 4-8-4 
B horizon t. Tammany ___ 12 55 100 5 50 250 2 44 95 70 0.22 4.6 6.3 25 corn 
187 Hammond si.I. 12 50 100 5 50 250 12 2 80 200 48 .028 4.6 5.9 22 Virgin 
B horizon t. Tammany _____ 12 50 100 5 50 250 12 2 70 240 68 .019 5.0 9.6 32 soil 
•sample taken from adjacent virgin area. 
definitely acid and low in calcium and magnesium. From a fertility 
standpoint, they are among the poorest in the state. Field experiments 
on the e soils indicate that they require heavy applications of all three 
nutrien ts and often additions of lime. In some cases even strawberries 
are benefited by lime. The Caddo very fine sandy loam from Webster 
parish is not as deficient in nutrients a are the other soils in this group. 
It is typical of a rather large acreage of Caddo soils in north Louisiana 
which are apparently more productive than those of the cutover pine 
lands of south Louisiana. 
DISCUS IO OF RR5UL T 
Considering the data in the preceding tables collectively, it is evi-
dent that a good picture of the fertility level and nutrient deficiencies 
of the soil can be obtained by a determination of its "available" con-
stituents. From a comparison of the three methods used, the LaMotte 
Kits, the Universal oil Testing System, and the dllute hydrochloric 
acid method, an agreement between the re ults from the LaMotte Kits 
and the dilute hydrochloric acid method may be seen. Phosphorus is 
Often higher by the LaMotte Kit in the case of soils with an unusually 
!ow phosphorus content. This is to be expected since the LaMotte Kit 
18 not well adapted to the determjnation of les thari 2 5 pounds per 
acre. With a quantitative method uch as the dilu e hydrochloric acid 
extraction, the e low amount of pho phoru can be more accurate) y 
exprer ed . The figures for potassium were u ually omewhat higher in 
the casi; of the dilute hydrochloric acid extraction, probablv owing to 
the use of a stronger olvent. Calci m, of course shows the greatest 
Variat ;on, but it must be remembered that the LaMotte Kit offers only 
~n approximation, and quantitative result are not to be expected from 
it. Differentiation between 100. 200, and 500 parts per million of cal-
cium by mean of this kit is difficult. 
In this study the Univer al Soil Te t ;ng stem did not show very 
close agreement with field re ults or with other methods. It is designed 
for the coar e-textured oil of Connecticut and apparently the acidity 
of the extractant is too eak for the oils of Loui iana. Many of these 
oils fell below the lowe t readin g _given for calcium and potassium and 
cornpari on was therefore difficult. itrate nitrogen wa determined on 
~he e s ils by the Univer al method , but wa not included in the tables 
~cause very few of the oil ga e any reading at all. The soils had been 
air dried and a test for nitrate nitrogen was not to be expected. 
The data on the ava;lable nutrients in the oil of the tate indicate 
the exi tence of e era! distinct condition . ith the exceotion of the 
al.luvial soils, most of the soils of Lou;siana are extremelv low in total 
nhttrogen even under virgin conditions. Many of the oils contain less 
t an 0.03 per cent of total nitrogen. e t to nitrogen, oho phorus is 
the mo t deficient ' clement, and the average oil of the Coa tal Plains 
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area contains 10 parts per million or less of available phosphorus. A 
striking contrast in nutrient content is offered by the soils of the 
Mississippi and Red River first bottoms. In these soils, the contents of 
available phosphorus, potassium, calcium and magnesium are usually 
v.ery high. The nitrogen content is higher in these soils than in the 
Coastal Plain soils, but is proportionately low in comparison with the 
phosphorus and potassium contents. 
There is some evidence to indicate that in the humid regions de-
ficiencies in the subsoils, particularly phosphoru deficiencies, are im-
portant factors in the unproductivity so often observed (19). The crop 
feeds to a certain extent in the B horizon, and in portions of north 
Louisiana where erosion has been responsible for the los of a large part 
of the topsoil, an ana lysis of the B horizon is necessary in chemical 
testing. The soils of the Mississippi and Red River bottoms have B 
horizons that are relatively high in nutrient level, as one would expect 
of recent alluviums. In the Coastal Plain soils, havin g more sandy sub-
soils, the subsoil genera lly varies but little from the surface soil in con-
tents of available potassium, calcium, and magnesium. In the soils w ith 
impervious clayey subsoils, there is usually a higher content of these 
elements in the B than the A horizon, particularly in the case of potas-
sium. The total nitrogen contents of the two horizons are very nearly 
the same even under virgin condition . In fact, in some cases under 
virgin conditions the total nitrogen content of the sub oil exceeded 
that of the surface oil. A difference in phosphorus content of surface 
and subsoi l i eldom evident unless the soi l has been fertilized with 
pho phatic fertilizer . It apoears then that the B horizon usu ally has 
as high a nutrient level a the A horizon. The lowered productivity in 
eroded areas where the uh oil i exposed is probably due more to a poor 
phy ica l condition than to greater nutrient deficiency in the ubsoil. 
From a compari on of the results of chemical methods with the 
:field re pon e to fertilizer , limits may be assigned below which de-
ficiencies of the variou nutrients are indicated and below which 
re pon e may be expected from application of fertilizers. The e lower 
limits for the various soi l divisions are Ii ted in Table 9 with reference 
to cotton. It is difficult to a ign a lower limit for available calciun1 
and magne ium or degree of saturation . Lack of calcium or magnesiun1 
seldom becomes a direct limiting factor in plant growth , but a de-
ficiency in thee elements often results in a low deg-rec of base saturation 
and the de elopment of a high de,1?ree of acidity. For this reason, cond 
ideration hould be given to the pH, the degree of ba e saturation , an 
the content of available calcium and magne ium in order to determine 
the need of a soil for lime. 
hile cotton is the crop for which the nutrient limits have been 
set it i not the chief crop in all sections of Louisiana. Rice is the chief 
crop grown on the s ii of th Coa tal Prairie. Field te t on fertilizers 
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TABLE 9. VALUES BELOW WHICH NUTRIENT D EFICIENCIBS AR E INDICATED FOR CoTTO 
LaMotte Kits 0.05N HCI Method 
Degree 
p.p.m. p.p.rn. Of Total 
Base N 
sous p K Ca p K ca pif• Sat.- % 3 
Misi ippi and Red River first bottom soils, clay loams and clays ________ 75 120 1000 60 150 2000 5.8 60 0.12 
Mi si ippi and Red River first boccom oil, very fine sa ndy loams 
and silt loam ·-----.-.--------------------------------------------------· 50 100 1000 45 125 800 5.5 60 0.09 
Mi i ippi bluff and terra e oil, ilt loams .. ---·-·- ----······-·-·--·-------------- 25 90 500 25 115 600 5.5 60 0.08 
a tal Prairie oil, very fine andy loam and ilt loam ··-·-····-·-·····-·--·-·· 25 90 200 20 100 500 5.5 60 0.08· 
asta l Plain stream bottom and cerr:i e oil, very fine sa ndy 
loam and silt loams .• -······--··-····-···-··--·-··---··-···-·-·-····-··--·--·-··------- 25 90 200 25 100 500 5.5 60 
0.07 
Coa cal Plain oil, very fine andy loams and silc loams _____________________ 25 90 200 25 100 400 5.5 60 0.05 
Coa cal Plain soils, sands and sandy loams------------------------------ 25 80 200 20 80 300 5.5 50 0.04 
•Need for lime Is Indicated If the pH drops below the figure Indicated pro vlded calcium and degree of base saturation are also below limits. 
for rice have not been conducted ex tensively in this area. The phos-
phorus requirements of rice are less than those of cotton and a lower 
limit than that indicated for cotton in Table 9 would have to be set 
for phosphorus. 
omc portion of the Mississippi and Red River first bottom soi ls 
is devoted to sugar ca ne production. Comparison of field tests anJ 
chemical methods in the case of sugar cane indicates that this crop also 
has a lower phosphorus requirement than does cotton. This mu t be 
kept in mind in making recommendations for cane fertilization from 
chemical tests. Other crops about which questions arise concerni ng 
nutrient deficiencies and application of lime and ferti lizers are corn, 
various truck crops, and various legumes. These crops also have differ-
ent requirements that must be considered when interpreting resu lts. 
The legume crops in particular have liigher mineral nutrient require-
ments than cotton. 
In the utilization of any chemical method of soil testin g, it must 
be remembered that there are many factors affecting plant growth 
other than the avai lable nutrient content of the soil. These methods 
ob iou ly cannot detect trouble arisin g from unfavorable moisture con-
ditions, poor soil tilth, plant diseases, insects, weeds, or improper cul-
tural practices. When these factors are considered , however, soil testing 
is of definite alue in detec ting nutrient deficiencies or sufficiencies in 
soils and in preventing crop failure or waste due to the improper choice 
of fertilizers. 
The que tion always ari es as to w hether the e tests should be made 
routine or not. T he poi nt has not yet been reached where interpretation 
can be made on a routine ba is. All of the sa mples that have been 
worked with thus far have been very carefully sampled. Routine sam-
pling is often anything but ca"r fol. In Louisiana, there are widely dif-
ferent types of farmi ng w ith cotton, corn , rice, sugar cane, and truck 
as major crop. In orde r to properly interpret these te t re ults one 
should be thoroughl y fa miliar with the differe nt oi l types, the pla nt 
food req uiremen ts of the va riou rop and t he re ults of the fie ld ex-
periments chat have been conducted on the various crops on different 
soil s. 
UMMARY 
Determination have been made of the "available" nutrient con-
tent of typica l s ii from the var iou s il di vis ion of L ui iana. The 
oil were carefu lly ampled from repre entative areas either under 
irgin. condition or from loca lities where information was available as 
to history of cropping, treatment, and re ponse. Both the A and B 
horizons were sa mpled and te t d. etermination included availab le 
phosphorus, potas ium, and calcium by the LaMotte Kit , available 
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phosphorus, potassium ,. calcium, magnesium, and nitrates by the Uni-
versal Soil Testing System, and available phosphorus, potassium, cal-
~ium, and magnesium by means of a more detailed laboratory method' 
involvi ng extraction with 0.05N hydrochloric acid. Included also were 
PH, total nitrogen, exchange capacity, and degree of base saturation. 
Comparison is made of the range in the fertility of the various 
soil of Louisiana insofar as their content of "available" constituents i 
concerned. The general differences in nutrient levels between the vari-
ous divisions are obvious and variations within a series and a type are 
also evident. 
T he three methods used to test these soils are compared. The re-
sults of the methods are correlated with known fertilizer response from 
fi eld experiments. Good agreements with field results were obtained 
from the use of the LaMotte Kits and by means of the laboratory 
tnethod involving extraction with 0.05N hydrochloric acid. Limits 
have been assigned below which deficiencies of the various nutrients 
have been foun'd to exist. The limits have been set with reference to 
cotton on soils of the different soil divisions of the state. 
Testing soils by chemical means should. be of definite value in 
determining nutrient deficiencies and making recommendations for a 
Particu lar farm or a particular field on a farm. The point has not been 
reached, however, where routine sampling, testing, and interpretation 
can be made by persons unfamiliar with the techniques of the methods 
and the nature of the soi ls and crops. 
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